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We report the electronic structure reconstruction of Ca1−xPrxFe2As2 (x = 0.1 and 0.15) in the low tempera-
ture collapsed tetragonal (CT) phase observed by angle-resolved photoemission spectroscopy. Different from
Ca(Fe1−xRhx)2As2 and the annealed CaFe2As2 where all hole Fermi surfaces are absent in their CT phases, the
cylindrical hole Fermi surface can still be observed in the CT phase of Ca1−xPrxFe2As2. Furthermore, we found
at least three well separated electron-like bands around the zone corner in the CT phase of Ca1−xPrxFe2As2,
which are more dispersive than the electron-like bands in the high temperature tetragonal phase. Based on
these observations, we propose that the weakening of correlations (as indicated by the reduced effective mass),
rather than the lack of Fermi surface nesting, might be responsible for the absence of magnetic ordering and
superconductivity in the CT phase.
PACS numbers: 74.25.Jb, 74.70.-b, 79.60.-i, 71.20.-b
I. INTRODUCTION
The interplay of magnetism, lattice and superconductivity
is an important issue in iron-based superconductors. Typi-
cally, the ground state of iron pnictides is a magnetically or-
dered collinear-antiferromagnetic (CAF) state [1, 2]. Carrier
doping or the application of hydrostatic pressure can gradually
suppress the CAF order and then lead to the emergence of a
superconducting dome in the phase diagram [3–5]. On the
other hand, under 0.35 GPa hydrostatic pressure, CaFe2As2
was found to undergo a remarkable structural transition to a
collapsed tetragonal (CT) phase at low temperatures [6–8]. In-
triguingly, this CT phase, characterized by the shrinkage in the
c-direction by approximately 10% without breaking the sym-
metry, is non-magnetic and non-superconducting. As shown
by calculations, neutron scattering, and x-ray emission spec-
troscopy, Fe local moments are absent in the CT phase [8–
12]. Therefore, it provides a unique platform for studying
a non-superconducting iron-pnictide system without Fe local
moments. From a different angle of view, this would facilitate
the understanding of the electronic structure which is relevant
to superconductivity and local moments in the superconduct-
ing iron pnictides.
Angle-resolved photoemission spectroscopy (ARPES) is
one of the most direct methods of studying the electronic
structure of solids. However, reports on the CT phase had
been limited by the necessity of external pressure. Early on,
since the non-magnetic phosphide CaFe2P2 is a close struc-
tural analog of CaFe2As2 in the CT phase, its electronic struc-
ture is considered to somewhat reflect the electronic behavior
of the CT phase [13]. The de Haas-van Alphen study showed
that the Fermi surface of CaFe2P2 is highly three-dimensional
and the hole pocket only exists around the Z point of the
∗Electronic address: dwshen@mail.sim.ac.cn
†Electronic address: dlfeng@fudan.edu.cn
Brillouin zone, which are very different from the electronic
strucure of an iron pnictide superconductor. Recently, the
CT phase was found to be stabilized under ambient pressure
through introducing chemical pressure by specific dopants
or thermal treatment [14, 15]. Subsequent ARPES experi-
ments on Ca(Fe1−xRhx)2As2 [16] and the annealed CaFe2As2
[17, 18] have revealed significant differences in the electronic
structure between the high temperature tetragonal (HT) phase
and the CT phase. The predicted vanishment of the hole
pocket at the zone center [9, 19, 20] has been confirmed in
both cases. The Fermi surface nesting between electron and
hole Fermi surfaces thus does not exist anymore, which was
argued to be responsible for the absence of magnetic fluctua-
tion and superconductivity in the CT phase [16, 17].
Ca1−xPrxFe2As2 is one of the several iron pnictides that un-
dergo the collapsed tetragonal transition under ambient pres-
sure upon cooling [8, 15, 21–25]. However, little is known
about its electronic structure to date. To examine the common
properties of the band reconstruction across the CT transition,
it is worthwhile to study the low-lying electronic structure of
Ca1−xPrxFe2As2, which might provide clues to understand the
interplay of magnetism, lattice and superconductivity in iron-
based superconductors.
In this article, we report a detailed ARPES study on
Ca1−xPrxFe2As2 single crystals (x = 0.1 and 0.15). The elec-
tronic structure in the high temperature tetragonal (HT) phase
resembles that of the parent compound CaFe2As2 in its param-
agnetic state. Across the CT transition, bands around the zone
center shift towards different directions. However, the cylin-
drical hole Fermi surface can still be observed in its CT phase.
This is different from the CT phases of Ca(Fe1−xRhx)2As2 and
the annealed CaFe2As2, in which all hole Fermi surfaces are
absent. At least three well separated electron-like bands can
be resolved around the zone corner in the CT phase. This
contradiction indicates that the absence of magnetic ordering
and superconductivity in the CT phase is not correlated with
the presence or absence of hole pocket. Our polarization de-
pendence data show strong orbital mixing for the bands in the
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FIG. 1: (Color online) The crystallographic and transport properties
of Ca1−xPrxFe2As2. (a) The X-ray diffraction pattern of a x = 0.1
single crystal. The inset is the photography of a typical sample. (b)
The low-energy electron diffraction pattern of the x = 0.1 sample in
the CT phase at 15 K, showing 1×2 and 2×1 surface reconstructions
marked by red arrows. (c), (d) DC susceptibility as a function of
temperature for the x = 0.1 and 0.15 samples under a magnetic field
of 0.2 T respectively. Data around the hysteretic drops are magnified
in the insets, which correspond to the CT transition. (e), (f) The tem-
perature dependence of the electrical resistivity for the x = 0.1 and
0.15 samples respectively. Data at low temperatures are magnified in
the insets.
CT phase. Illustrated by the detailed temperature dependence
data, band reconstruction occurs abruptly across the transi-
tion, and the hysteresis of reconstruction in the temperature
cycle further confirms its first order nature. By comparing the
effective masses of the bands in these two phases, we propose
that the suppression of electronic correlation, rather than the
lack of Fermi surface nesting, might be responsible for the ab-
sence of magnetic fluctuation and superconductivity in the CT
phase [27]. Our results indicate that the electronic structure
of the CT phase of Ca1−xPrxFe2As2 are rather different from
those of other known CT compounds, and thus might help fa-
cilitate a more comprehensive understanding of the CT phase.
II. SAMPLE PROPERTIES AND EXPERIMENTAL SETUP
High quality Ca1−xPrxFe2As2 single crystals were synthe-
sized by the FeAs self-flux method as described elsewhere
[26]. The typical dimension of our samples is 3×2.5×0.1 mm3
as shown by the inset of Fig. 1(a). The typical X-ray diffrac-
tion (XRD) pattern of our sample [Fig. 1(a)] agrees well
with the previous report [21]. We have studied samples with
two compositions (x = 0.1 and 0.15), and the electron probe
micro-analysis (EPMA) gives actual chemical compositions
of Ca:Pr:Fe:As = 0.967:0.152:2.000:2.010 for x = 0.1, and
0.931:0.231:2.000:2.024 for x = 0.15 samples (normalized to
the stoichiometric value of Fe), respectively. These samples
show slight differences in the onset CT transition tempera-
tures, as illustrated by the hysteretic drops in magnetic sus-
ceptibility [Figs. 1(c) and (d)]. Moreover, there are two drops
[Figs. 1(e) and (f)] in resistivity near 20 K and 40 K for both
samples, indicating the possible existence of two supercon-
ducting phases [21, 25]. However, no evident diamagnetic
behavior could be identified in the magnetic susceptibility in
the zero-field cool mode, which suggests the filamentary na-
ture of the superconductivity in this material [25]. These
properties are qualitatively consistent with previous reports on
Ca1−xPrxFe2As2 [15, 23, 25]. There is no evident difference in
electronic structure between x = 0.1 and x = 0.15 samples ex-
cept for slight changes in the chemical potential (< 10 meV),
thus only representative data will be shown for them.
ARPES measurements were performed at (i) Beamline 5-
4 of Stanford Synchrotron Radiation Lightsource (SSRL),
(ii) the SIS beamline of the Swiss Light Source (SLS) and
(iii) an in-house system equipped with a SPECS UVLS he-
lium discharge lamp. VG-Scienta R4000 electron analyzers
are equipped in all setups. The angular resolution was 0.3◦
and the overall energy resolution was better than 15 meV.
Samples were cleaved in-situ and measured under ultra-high
vacuum better than 5×10−11 torr. The cleaved sample sur-
face exhibits 1×2 and 2×1 reconstructions [Fig. 1(b)], which
were frequently observed in cleaved AFe2As2 compounds
[24, 28, 29]. Recent scanning tunneling microscopy study on
Ca1−xPrxFe2As2 identify the 1×2 and 2×1 surface as a half-Ca
termination [24], which preserves the charge neutrality. This
is a must for the surface to be representative of the bulk.
III. EXPERIMENTAL RESULTS
A. Band structures in the HT phase and the CT phase
The electronic structure of Ca1−xPrxFe2As2 (x = 0.1) in the
HT phase is presented in Fig. 2. The Fermi surface consists
of a large square hole pocket around the zone center and two
concentric elliptical electron pockets at the zone corner as il-
lustrated in Fig. 2(a). The photoemission intensity plot and
its second derivative with respect to energy along cut 1 [in-
dicated in Fig. 2(a)] are shown in Figs. 2(b) and (c), respec-
tively. At the zone center, two bands (assigned as β and ζ)
can be identified by tracking the peaks in the corresponding
energy distribution curves (EDCs) in Fig. 2(d). The β band
crosses the Fermi level (EF) while the band top of ζ is lo-
cated at about -100 meV. In this photon energy, the hole-like
band α is hard to resolve directly due to the overwhelming
intensity of the broad β band. At the zone corner along cut
2 [Fig. 2(e)], one broad electron-like feature can be resolved.
This feature should be contributed by two electron-like bands
(assigned as δ and η), which could be better distinguished in
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FIG. 2: (Color online) Electronic structure of Ca1−xPrxFe2As2 (x =
0.1) in the HT phase. (a) The photoemission intensity map integrated
over [EF - 5 meV, EF + 5 meV]. Solid black lines represent the Fermi
surface contours. Cut directions are indicated by blue arrows. (b),
(c) The photoemission intensity plot and its second derivative with
respect to energy along cut 1. (d) The selected EDCs for data in
panel (b). (e) The photoemission intensity plot along cut 2. Solid
lines in panel (b), (c) and (e) are guide of eye for band dispersions.
Data were taken with randomly-polarized 21.2 eV photons at 90 K.
other kz planes and would be shown later. Overall, the band
structure of Ca1−xPrxFe2As2 (x = 0.1) in the HT phase resem-
bles that of Ca2Fe2As2 in the paramagnetic state reported by
previous ARPES experiments [30, 31].
The Fermi surface topology and band structure of
Ca1−xPrxFe2As2 (x = 0.1) change dramatically in the CT
phase as shown in Fig. 3. The reconstructed Fermi surface
consists of a smaller square hole pocket around the zone cen-
ter and several rather complicated electron pockets at the zone
corner [Fig. 3(a)]. The disconnection of the Fermi surface
contours might be due to the matrix element effects. The pho-
toemission intensity plot and its second derivative with respect
to energy along cut 1 are shown in Figs. 3(b) and (c), respec-
tively. Three bands around the zone center (assigned as αCT ,
βCT and ζCT ) could be resolved. From the EDCs shown in
Fig. 3(d), αCT crosses Fermi level while the band top of βCT
is located at -10 meV. The fast dispersing ζCT may originate
from ζ, and its band top moves from -100 meV to about -
70 meV.
Around the zone corner, the photoemission intensity plot
and its second derivative with respect to energy along cut 2
are plotted in Figs. 3(e) and (f), respectively. Eight Fermi
crossings can be clearly distinguished by the fitting of the mo-
mentum distribution curves (MDCs) near EF as indicated in
Fig. 3(g), six of which belong to three electron-like bands
(assigned as δCT , ηCT and κCT ), which can be further con-
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FIG. 3: (Color online) Electronic structure of Ca1−xPrxFe2As2 (x =
0.1) in the CT phase. (a) The photoemission intensity map integrated
over [EF - 5 meV, EF + 5 meV]. Solid black lines represent the Fermi
surface contours. Cut directions are indicated by blue arrows. (b),
(c) The photoemission intensity plot and its second derivative with
respect to energy along cut 1. (d) The selected EDCs for data in panel
(b). (e), (f) The photoemission intensity plot and its second derivative
with respect to energy along cut 2. (g) The MDC integrated over
[EF - 6 meV, EF + 6 meV] fitted by 8 Lorentzian peaks. (h) The
corresponding MDCs near EF in panel (e). Solid lines in panel (b),
(c), (e) and (f) are guide of eye for band dispersions. Data were taken
with randomly-polarized 21.2 eV photons at 12 K.
firmed by tracking the peaks in MDCs below EF in Fig. 3(h).
However, it is hard to determine whether the band with the
largest crossings (assigned as σCT ) is a hole-like band around
the zone center or an electron-like band around the zone cor-
ner. Moreover, faint intensity is detected around the X point
(not shown here). This additional intensity is consistent with
the folding of bands which would be induced from the 1×2
and 2×1 reconstructions at the surface [29]. The main feature
of the electronic structure of the CT phase of Ca1−xPrxFe2As2
is that bands tend to be more dispersive in general. For ex-
ample, around the zone corner, the Fermi velocity of δCT , ηCT
and σCT is larger than those of δ (η) in the HT phase, indicat-
ing that the electronic correlations are suppressed in the CT
phase.
All the above data were taken with 21.2 eV photons. How-
ever, the sizable contraction of lattice parameter c across the
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FIG. 4: (Color online) Photon-energy dependence of bands of
Ca1−xPrxFe2As2 (x = 0.15) in the HT phase at 115 K. (a) Indication
of cut directions in the projected two-dimensional Brillouin zone.
(b), (c) The photoemission intensity plots along cut 1 taken with
34 eV and 22 eV photons respectively. (d) The photon-energy de-
pendence of the EDCs at Γ(Z). (e) The photon-energy dependence
of the MDCs at EF along cut 1. (f), (g) The photoemission intensity
plots along cut 2 taken with 36 eV and 24 eV photons respectively.
(h) The photon-energy dependence of the EDCs at M(A). (e) The
photon-energy dependence of the MDCs at EF along cut 2. Dashed
lines in panel (b), (c), (f), (g) are guide of eye for band dispersions.
transition can result in the expansion of the reciprocal lattice
along kz direction, which means that the data taken in the HT
and CT phase lie in different kz planes. If the electronic struc-
ture of Ca1−xPrxFe2As2 is highly three-dimensional, it is prob-
able that the differences observed above are merely related to
kz dispersions. To rule out this possibility, photon energy de-
pendent ARPES experiments were performed. Our data cover
more than half of the Brillouin zone along kz direction. Con-
sidering the periodicity of the band dispersions along kz di-
rection, we use an inner potential of 16 eV to determine the
corresponding high symmetry points.
Photon energy dependence of the bands in the HT phase
are presented in Fig. 4. At the zone center, two representative
photoemission intensity plots taken with different photon en-
ergies are compared in Figs. 4(b) and (c). The intensities of
α and β show anticorrelation with each other. While β is at
its strongest around Γ point [Fig. 4(b)], α is mostly enhanced
around Z point [Fig. 4(c)]. However, there is rather little vari-
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FIG. 5: (Color online) Photon-energy dependence of bands of
Ca1−xPrxFe2As2 (x = 0.15) in the CT phase at 6 K. (a) Indication
of cut directions in the projected two-dimensional Brillouin zone.
(b), (c) The photoemission intensity plots along cut 1 taken with
40 eV and 26 eV photons respectively. (d) The photon-energy de-
pendence of the EDCs at Γ(Z). (e) The photon-energy dependence
of the MDCs at EF along cut 1. (f), (g) The photoemission intensity
plots along cut 2 taken with 16 eV and 28 eV photons respectively.
(h) The photon-energy dependence of the EDCs at M(A). (e) The
photon-energy dependence of the MDCs at EF along cut 2. Dashed
lines in in panel (b), (c), (f), (g) are guide of eye for band dispersions.
ation in the band dispersions. For instance, the band tops of ζ
show negligible kz dependence as illustrated in Fig. 4(d). As
for α, the MDCs at EF in Fig. 4(e) show the slight changes in
the Fermi crossings upon variation in photon energy, indica-
tive of its moderate kz dependence. The intensity of α become
faint around the Γ point, which is probably due to the differ-
ences in photoemission matrix element. Around the zone cor-
ner [Figs. 4(f)-(i)], the broad electron-like band splits into two
bands at specific photon energies as illustrated in Figs. 4(g)
and (i). The broad peaks in EDCs around -70 meV correspond
to the band bottom of δ, and their positions do not change with
photon energies.
In the CT phase (Fig. 5), the representative photoemission
intensity plots taken with different photon energies are shown
in Figs. 5(b), (c), (f) and (g). As illustrated in Figs. 5(b)-(e),
the intensities of αCT , βCT and ζCT behave almost the same as
those of α, β and ζ in the HT phase, except their band tops are
located at different binding energies, as mentioned above. At
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FIG. 6: (Color online) Polarization dependence of photoemission data of Ca1−xPrxFe2As2 (x = 0.15). (a) Experimental setup for polarization-
dependent ARPES. (b) Illustration of the spatial symmetry of the 3d orbitals with respect to the mirror plane. (c) Indication of cut direction
in the projected two-dimensional Brillouin zone. (d1) The photoemission intensity plots taken with 103 eV linearly-polarized photons along
Γ(Z)-M(A) direction in the HT phase at 90 K. The left one was taken under the p geometry while the right one under the s geometry. (e1)
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respectively. Data were taken with 72 eV linearly-polarized photons. (f) The summary of the orbitals (even or odd) of low-energy electronic
structure in these two phases. Bands that could not be clearly resolved are represented by dashed black lines.
the zone corner [Figs. 5(f)-(i)], the band bottoms of δCT and
ηCT do not vary with photon energies [Fig. 5(h)]. In Fig. 5(i),
the peak positions of κCT , ηCT and σCT in MDCs at EF show
negligible kz dependence. While the Fermi crossing of δCT
varies slightly, indicating its moderate kz dispersion.
The observed photon energy dependency indicates that
the electronic structure of Ca1−xPrxFe2As2 is quite two-
dimensional in general. As a result, it rules out the possi-
bility that the differences between the electronic structures of
the HT and CT phase are caused by the complication related
to kz dispersions. Moreover, the band tops of ζ, ζCT and the
band bottoms of δ, δCT show negligible kz dependence. These
may be exploited to study the temperature dependence of the
reconstruction in data taken with the same photon energy.
B. Polarization dependence
To further understand the electronic structure of
Ca1−xPrxFe2As2, polarization dependent measurements
were conducted at SLS to identify the orbital characters of
band structure. Fig. 6(a) illustrates two types of experimental
setup with linearly-polarized photons. The incident beam
and the sample surface normal define a mirror plane. For the
p (or s) experimental geometry, the electric field direction
(εˆ) of the incident photons is parallel (or perpendicular) to
the mirror plane. The matrix element of the photoemission
process can be described by∣∣∣∣Mkf ,i∣∣∣∣2 ∝ ∣∣∣∣〈φkf |εˆ · r| φki 〉∣∣∣∣2
where φki and φ
k
f are the initial- and final-state wave functions.
In our experimental setup, the momentum of the final-state
photoelectron is in the mirror plane and φkf can be approxi-
mated by a plane wave. Therefore, φkf is always even with
respect to the mirror plane. Thus considering the spacial sym-
metry of the Fe 3d orbitals [Fig. 6(b)], when the analyzer slit
is along the high-symmetry directions, the photoemission in-
tensity of specific even (or odd) component of a band is only
detectable with the p (or s) polarized photons [32, 33]. For
example, with respect to the mirror plane, the even orbitals
(dxz, dz2 , and dx2−y2 ) and the odd orbitals (dxy and dyz) could be
only observed in the p and s geometries respectively.
In the HT phase [Figs. 6(d1) and (e1)], α (β and δ/η) can
be distinguished in the p (s) geometry, indicating that their
orbital characters should be even (odd). According to previous
knowledge on iron pnictides [32, 33], we can ascribe α to the
dxz orbital, β to the dyz orbital, while δ/η to the dxy orbital along
these momentum cuts. The intensity of ζ band is weak in both
p and s geometry, and thus it is hard to determine its orbital
character. In the CT phase [Figs. 6(d2) and (e2)], αCT , βCT ,
ζCT and κCT show up in both geometries, suggesting that they
6are mixtures of both odd and even orbitals. The σCT band can
be resolved in the p geometry, so they should be made of even
orbitals. While δCT and ηCT are present in the s geometry,
indicating that their orbital characters should be odd.
The orbital characters of the band structure is summarized
in Fig. 6(f). It is reasonable to deduce that δCT and δ/η may
have the same origin for their similar polarization and kz de-
pendencies [see Fig. 4 and Fig. 5]. On the other hand, αCT
and βCT probably originate from a strong mixing of α and β
during the remarkable electronic structure reconstruction, so
that they appear in both s and p geometries.
C. Temperature dependence
The detailed temperature dependence of photoemission
data are shown in Fig. 7. The data collected on
Ca1−xPrxFe2As2 (x = 0.15) in a sample cooling procedure are
presented in Figs. 7(a)-(f). The representative photoemission
intensity plots along cut 1 and 2 [illustrated in Fig. 7(i)] are
shown in Figs. 7(a) and (b) for the HT phase, while those
for the CT phase are presented in Figs. 7(c) and (d). The
corresponding EDCs at Γ(Z) and M(A) points are stacked in
Figs. 7(e) and 7(f) respectively. The peak positions of ζ (ζCT )
and δ (δCT ) change discontinuously across the CT transition,
indicating that the reconstruction occurs abruptly.
Since the magnetic susceptibility shows a hysteresis loop, it
is intriguing to investigate whether a similar hysteresis could
be observed for the electronic structure. The EDCs at the zone
center taken in a warming-cooling cycle of a Ca1−xPrxFe2As2
(x = 0.1) sample are stacked in Fig. 7(g). The temperature
dependence of band top of ζ (ζCT ) band is summarized in
Fig. 7(h). The clear hysteresis in the electronic structure re-
construction is qualitatively consistent with the bulk transport
properties, which suggests the measured electronic structure
somewhat reflects the bulk properties and the reconstruction
is directly linked with the CT transition. Little deviation in
the transition temperature is likely due to some sample varia-
tions.
IV. DISCUSSION AND CONCLUSION
Previous theoretical works suggest that the remarkable
change in the crystal structure across the CT transition,
associated with the formation of As-As bonding [9, 10,
34], quenches the magnetic moments of Fe and leads
to the electronic structure reconstruction in the CT phase
of Ca1−xPrxFe2As2. However, compared with those of
Ca(Fe1−xRhx)2As2 and the annealed CaFe2As2, the recon-
struction across CT transition in Ca1−xPrxFe2As2 is rather dif-
ferent. In Ca(Fe1−xRhx)2As2 and the annealed CaFe2As2, the
vanishment of hole cylindrical Fermi surface was argued to
be intimately linked with the absence of superconductivity in
the CT phase. However, the hole pocket still exists in the
CT phase of Ca1−xPrxFe2As2, and the nesting condition still
holds. This finding indicates that the absence of magnetic or-
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FIG. 7: (Color online) Temperature dependence of photoemission
data. (a), (b) Photoemission intensity plots of Ca1−xPrxFe2As2 (x =
0.15) measured along cut 1 and 2 respectively in the HT phase. (c),
(d) The same for those the in CT phase as in panel (a) and (b). Dashed
lines are guide of eye for band dispersions. (e), (f) The EDCs at
Γ(Z) and M(A) for a cooling procedure respectively. Peak positions
are indicated by short bars. (g) The EDCs of Ca1−xPrxFe2As2 (x
= 0.1) at the zone center [Γ(Z)] for a warming-cooling cycle. (h)
The summary of band tops of ζ [ζCT ] obtained in panel (g), which
exhibits a hysteresis. The DC susceptibility in Fig.1(d) is overlaid for
comparison (translucent blue lines). (i) Indication of cut directions
in the projected two-dimensional Brillouin zone. All data were taken
with randomly-polarized 21.2 eV photons.
dering and superconductivity in the CT phase is not necessar-
ily correlated with the presence or absence of hole pocket.
Around the zone corner, four bands (κCT , ηCT , δCT and
σCT ) are found in the CT phase of Ca1−xPrxFe2As2, while
only one electron-like band is found in the CT phase of
Ca(Fe1−xRhx)2As2 and the annealed CaFe2As2. One possi-
bility is that some of these bands might have a surface ori-
gin. However, the observed 1×2 and 2×1 surface reconstruc-
tions should contribute to the band folding at X point rather
than M point [28, 29], thus they are unlikely due to surface
states. They are also unlikely caused by the weak magnetic
ordering of praseodymium dopants at low temperatures [23],
since it was shown before that the ordering of Eu moment in
EuFe2As2 does not cause noticeable change to its low energy
electronic structure [35]. Therefore, the unique band struc-
ture of Ca1−xPrxFe2As2 is likely intrinsic, but further band
structure calculations are needed to investigate how these ad-
ditional bands are caused by the CT structural transition.
Our data show that almost all the bands tend to be
more dispersive in the CT phase than in the HT phase of
Ca1−xPrxFe2As2. We applied parabolic-curve fittings to eval-
uate the effective mass of each band in these two phases in
approximately the same kz plane. The effective mass of δ in
the HT phase slightly reduces from 1.73 ± 0.02 me to 1.6 ±
70.1 me (δCT ) in the CT phase. More evidently, the absolute
values of the effective mass of α and β are 10.0 ± 0.4 me and
4.1 ± 0.5 me respectively. While in the CT phase, those values
of αCT and βCT are 5.7 ± 0.1 me and 2.0 ± 0.1 me respectively.
The reduction of effective mass indicates the suppression of
electronic correlations in the CT phase, which is also the case
in CaFe2As2 [17, 36–38]. For iron-based superconductors,
it was proposed in the strong-coupling pairing scenario that
the superconducting pairing is mediated by the local antifer-
romagnetic exchange interaction [39], which is linked to the
reasonably strong electronic correlations or narrow bandwidth
[27]. Since the Fermi surface topology might be less relevant,
it is most likely that the weakened correlations in the CT phase
suppress the magnetic fluctuation, and subsequently push the
system into the non-superconducting regime [27].
In summary, we report detailed ARPES results on
Ca1−xPrxFe2As2 (x = 0.1 and 0.15) single crystals. Across the
CT transition, the sizable change in the crystal structure leads
to the drastic electronic structure reconstruction. Our results
show discrepancies with the band calculations of CaFe2As2
and significant mixing of different orbitals in the CT phase,
which still call for further theoretical investigations. Instead
of the lack of Fermi surface nesting between electron and hole
Fermi surfaces, we propose that the weakening of electronic
correlations might be responsible for the absence of magnetic
ordering and superconductivity in the CT phase.
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